Existing guidelines recommend 2 h of preoperative fasting for clear fluids, which is a compromise between patient comfort, cooperation, and hydration on the one hand and safety with regard to the risk of pulmonary aspiration of gastric contents on the other hand. 1 -3 Published data indicate that recommended fasting times are often exceeded. 4 5 This may be because of several reasons, one of which is organizational delay during routine operating programmes. For practical reasons, a 1 h period of fasting or stop of fluid on demand would be desirable. The rapid emptying of gastric contents after ingestion of sugared clear fluid has recently been shown in healthy children using magnetic resonance imaging (MRI). 6 Residual gastric content volumes (GCV w ) at the hypothetical time of anaesthesia induction after 2 h were similar to baseline values after overnight fasting. However, 7 ml kg 21 is a rather large liquid meal volume. Extrapolating these results to smaller ingested liquid meal volumes with identical caloric density suggests that residual gastric volumes may decline to baseline levels within ≤1 but data to prove this are still required. Therefore, the objective of the current study is to compare residual GCV w and gastric emptying half-life 1 h after administration of 3 vs 7 ml kg 21 of a sugared clear liquid meal after overnight fasting in healthy volunteer children. To evaluate gastric volumes, MRI was performed after overnight fasting about 30 min before syrup ingestion ('baseline'), immediately after syrup ingestion ('0 min'), and exactly 30 and 60 min thereafter ('30 min', '60 min'). A 1.5 Tesla system (Signa Twinspeed HDxt, GE Medical Systems, Milwaukee, WI, USA) with an eight-channel, eight-element phased array coil, which covers the entire stomach, was used for acquisition of axial 5 mm slices as previously described. 6 Random string codes were used to identify the MRI scans and allow for blinded evaluation, which was performed by one investigator on a workstation with standard postprocessing software under supervision by an expert radiologist. Gastric volumes were determined by tracing manually gastric fluid or solid content with bright signal and gastric air with dark signal on every slice. The respective areas were then added and multiplied with slice thickness to obtain absolute gastric content volume (GCV) and gastric air volume (GAV). GCV and GAV were divided by body weight to calculate the body weight-corrected volumes (GCV w , GAV w ), with the body weight-corrected total gastric volume (TGV w ) as sum.
The study was powered to show a difference of 0.65 ml kg 21 in GCV w (SD 0.85) measured 60 min after ingestion of between 3 and 7 ml kg 21 syrup with a two-sided a of 0.05 and a power of 0.8 in a crossover design, based on the results of previous examinations 6 and assuming a gastric emptying half-life of 30 min. Data are presented as median (range) unless indicated otherwise. The Wilcoxon test was used to compare volumes pair-wise, considering a two-tailed P-value of ,0.05 to designate statistical significance. Pearson's R was calculated for intra-individual correlation of GCV w and overnight fasting times. Assuming an exponential (EXP) time course of GCVw after fluid intake, half-life, T 1/2 , was obtained for each individual gastric contents emptying curve and for the decline of mean/median GCV w values. Table 2 (the corresponding parametric values may be found in the Supplementary material, Table S1 ). Baseline GCV w values were similar (P¼0.93) but showed no significant Gastric emptying and volume of ingested fluid BJA intra-individual correlation (Fig. 1) . Gastric emptying after ingestion of the liquid test meals is illustrated in Figure 2 . After 60 min, GCV w was still significantly smaller for 3 ml kg 21 when compared with 7 ml kg 21 ingested liquid volume.
GCV w had also declined into the range of baseline GCV w after the 3 ml kg 21 liquid test meal volume (no difference between GCV w at baseline and after 60 min, P¼0.39) whereas 60 min after 7 ml kg 21 syrup intake, GCV w was still significantly higher than the corresponding baseline value (P¼0.001).
The gastric emptying half-lives calculated with mean and median GCV w values were 23.9 min and 21.0 min, respectively, after 3 ml kg 21 liquid meal test volume, and with both mean and median GCV w values 24.7 min after 7 ml kg 21 . The individual T 1/2 showed large variation and did not differ significantly between both liquid test meal volumes ( Table 2 ). The changes of TGV w followed those of GCV w (Table 2) .
Discussion
The main finding of this pilot study was that the volume of residual gastric contents declined to baseline within 1 h after ingestion of the smaller liquid test meal volume of 3 ml kg 21 . GCV w values were significantly higher after 7 than after 3 ml kg 21 ingested liquid volume 60 min after intake.
The data obtained in this study group after ingestion of 7 ml kg 21 are basically in accordance with and confirm those previously obtained and published. 6 It is highly desirable and of clinical relevance to achieve safe gastric residual volumes within 1 h after fluid ingestion. Prolonged preoperative fasting times occur in spite of liberal fasting rules (e.g. ASA guidelines), 3 which are related to organizational delays, lack of fluid administration by parents, or operation schedules that optimize utilization of operating theatre capacity rather than patient care. Preoperative timing and preparation could be considerably facilitated by reducing clear fluid fasting time to 1 h. The current practice of preoperative prescription could consecutively be replaced by a 'stop of fluid on demand' strategy. The study findings underline the impact of the volumes of ingested liquid on residual gastric volumes, which have been used as a surrogate for the risk of pulmonary aspiration during anaesthesia induction. 1 The so-called risk volumes have been defined previously but of course other factors may be relevant 7 and the value of the gastric volume determination has been questioned. 8 Nevertheless, the current study indicates that it may be possible to choose drinking volumes reasonable for children's well-being and small enough to allow for gastric emptying to baseline values within 1 h. Although we do not know the 'real' risk volume for pulmonary aspiration, gastric volumes after overnight fasting and thus similar residual volumes after gastric fluid emptying may probably be considered as safe. This study also showed that half-life of gastric emptying was similar after 3 and 7 ml kg 21 ingested liquid volume. Previous investigations in adults demonstrated different emptying rates for different fluids, with caloric load, 9 carbonation and carbohydrate levels, 10 and nutrient composition 11 as determining factors. Additional factors may be subject of future studies, such as the influence of solid food, perioperative drugs, preoperative stress, trauma, or pain on gastric emptying rate. MRI has been shown to be a reliable method for assessment of gastric content and emptying. 5 12 13 While the current results are consistent with prior-reported baseline gastric contents volumes in healthy volunteer children, measurement in sedated children undergoing clinically indicated abdominal MRI have shown larger gastric residual volumes even after prolonged fasting. Thus, the presented preclinical results may be interpreted cautiously with regard to their application in clinical practice: only healthy school age children were investigated because a high degree of cooperation was required to perform the MRI measurements. The participants were not anaesthetized or undergoing any invasive procedure and received no medication whereas clinical patients may be stressed in the preanaesthetic period, suffer from pain and receive various perioperative drugs. Furthermore, the calculated half-lives should be regarded as approximation. A constant emptying rate was assumed to estimate half-life, although an exponential function may have limitations especially in the early postprandial phase 13 ; however, the analysis of this early phase is not possible with our data because of 30 min intervals between subsequent measurements and because minor variations in drinking velocity cannot be excluded.
In conclusion, residual gastric content volume 1 h after ingestion of a sugared clear fluid depends on the amount of liquid volume ingested. In healthy volunteer children, GCV w 60 min after intake of 3 ml kg 21 syrup is significantly smaller than after 7 ml kg 21 and within the range of baseline after overnight fasting. Emptying half-life is similar for different volumes of ingested liquid with identical caloric density.
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